Recently, small sized Polyethyleneterephthalate (PET) bottled beverages have made great strides into the Japanese soft drink market and they seem to have almost swept away the market share from canned beverages. The so-called blended tea beverages are customarily filled into a chemically sterilized container (PET bottle and cap) in a clean room [National Aeronautics and Space Administration (NASA) standard class 100] after Ultra High Temperature (UHT) pasteurization of the contents (PET bottle aseptic filling method) because they often have a relatively low catechin content. The PET bottle aseptic filling process is a manufacturing method that eliminates contaminating microbes derived from the contents, manufacturing process, and container prior to the filling if no antibacterial action can be expected from the filled content itself. In the PET bottle aseptic filling method, Chaetomium is often postulated as an indicator microorganism for contamination because it resists chemicals including peracetic acid which is extensively used in container sterilization (Sato and Takano, 2000) . In order to assure the sterility of the product, it is extremely important to study the conditions under which a chemical action can control this filamentous fungus (Sato and Takei, 2000) .
In a previous paper, we examined the antifungal activity of various plant extracts which may be used as an ingredient in blended tea beverages for the purpose of improving their commercial sterility by adding natural antifungal substances . Consequently, an oil-based extract of licorice (Glycyrrhiza glabra L.) (OEL) was found to be very effective against Arthrinium sacchari M001 and Chaetomium funicola M002. We tried to identify the antifungal substance derived from OEL.
Commercially available OEL (Maruzen Pharmaceuticals Co. Ltd., Tokyo) was used. This extract contained 10 to 20% of phenolics as a component (Imoto, T., Tamura, Y., Mizutani, K., Haraguchi, H. and Kinoshita, T., 1996 preparation. We also examined the antifungal activity of various teas and herbs which may be employed as a blended tea material and found that the hot water extracts had a lower antifungal activity than the ethanol extracts . Currently, commercial blended tea beverages sold in Japan are produced by hot water extraction of various raw materials such as tea and herbs. For this reason, we cannot expect much antifungal activity from the raw material in this product group. In such cases, fatty acid esters are possible candidate additives used for controlling filamentous fungi and bacteria (Suwa et al., 1986) . The emulsifiers that contain sucrose fatty acid esters are extensively added to beverages during the production of canned milk coffee (Sato, 2000 ; Tanaka et al., 1989) for the purpose of inhibiting contamination indicator microorganisms, i.e., thermophile bacterial spores, especially the spores of Clostridium thermaceticum and Bacillus stearothermophilus, which cause "flat sour deterioration" (Matsuda, 1995) . There is a recognized possibility that flat sour deterioration may occur in canned milk coffee during winter months when the product is sold heated in a vending machine and its temperature is maintained at an optimum for the growth of the thermophile bacteria. Recently, sucrose mono palmitate ester has been developed to inhibit the growth of heat-resistant fungi that might survive the heat processing during soft drink production, especially the PET bottle hot filling process (Tomida and Kaji, 1999, Proceeding of the 48th Annual Meeting of Japan Canners Association, p.11.). Nevertheless, this emulsifier by itself does not exert enough of an inhibitory effect and it must be used with the heat pasteurization of the filled content. Moreover, when these substances are added to the product, it becomes necessary to indicate "emulsifier" in the material list on the finished product which might give an unfavorable impression to the consumers. Because glabridin is a natural product, it should not harm the impression of the consumers even if it appears in the material list.
As stated above, glabridin was found to be an antifungal component in OEL and the MICs of glabridin for A. sacchari M001 and C. funicola M002 were determined to be small. For the purpose of improving the commercial sterility not only of blended tea produced with the PET bottle aseptic filling process, but also of other low acid beverages and foods in general, it should be worthwhile to investigate further subjects such as the mass production method of glabridin, its emulsifying method in a product, and the optimal amounts to be added.
